(12) INTERNATIONAL APPLICATION PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
8 March 2001 (08.03.2001) 




nil 




PCT 



(10) International Publication Number 

wo 01/16994 Al 



(51) International Patent Classification^: 
(21) International Application Number: PCT/EPOO/07690 



HOIJ 61/36 (74) Agent: DUSSELDORP, Jan, C; Intemationaal Oc- 

trooibureau B.V., Prof Holstlaan 6, NL-5656 AA Eind- 
hoven (NL). 



(22) International Filing Date: 7 August 2000 (07.08.2000) (^0 Designated States (national): ON, JP. 



(25) Filing Language: 

(26) Publication Language: 



English 
English 



(84) Designated States (regional): European patent (AT, BE, 
CH, CY, DE, DK, ES. FI, PR, GB. GR. IE. IT, LU, MC, 
NL, PT. SE). 

Published: 



(30) Priority Data: 

99202815.9 31 August 1999 (31.08.1999) EP ~ international search report 



(71) Applicant: KONINKLUKE PHILIPS ELECTRON- 
ICS N.V. [NL/NL]; Groenewoudseweg 1, NL-5621 BA 
Eindhoven (NL). 

(72) Inventor: GUBBELS, Henricus, P., M.; Prof. Holstlaan 
6, NL-5656 AA Eindhoven (NL). 



For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begirt- 
ning of each regular issue of the PCT Gazette. 



(54) Title: METAL HALIDE LAMP 



< 



On 

OS 



O 




(57) Abstract: The invention relates to a metal haiide lamp provided with a 
dischaige vessel (3) having a ceramic wall (31), which vessel (3) encloses a 
discharge space (11) in which an electrode (4, 5) is positioned. The dischaige 
vessel (3) is closed off by a plug (34, 35) in which a lead-through element 
(40, 50) is sealed in a gaslight manner by means of a sealing ceramic (10). 
The lead-through element (40, 50) forms an electrical connection from the 
electrode (4, 5) inside the discharge vessel (3) to a current supply conductor 
(8, 9) outside the vessel (3). According to the invention, the lead-through 
element (40, 50) has a ceramic core (41» 51) which is sealed to the plug (34, 
35) in a direct joint in a gastight manner by means of sealing ceramic (10). 
The core (41, 51) is provided with a metal envelope (42, 43, 52, 53) at either 
side of the direct joint, which envelopes (42, 43, 52, 53) are interconnected 
by a small metal strip (44, 54). 
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Metal halide lamp. 



The invention relates to a metal halide lamp provided wdth a discharge vessel 
with a ceramic wall which encloses a discharge space in which an electrode is arranged, 
which discharge vessel space is sealed off by means of a ceramic plug in which a lead- 
through element is fastened in a gastight manner by means of a sealing ceramic, said lead- 
S through element serving to form an electrical connection between the electrode and a 
conductor outside the discharge vessel. 

The term "ceramic wall" in the present description and claims is understood to 
mean a wall of metal oxide such as, for example, sapphire or densely sintered polycrystalline 
AI2O3 as well as of metal nitride, for example AIN. 

10 

A lamp of the kind mentioned in the opening paragraph is known from EP 
0587238 = US 5424609 (N14191). The lead-through element in the known lamp is built up 
from at least two electrically conducting parts. The . lead-through element consists of an Nb 
rod at the area of the ceramic seal. The advantage of the use of Nb is that it is highly ductile 

IS on the one hand, while on the other hand it has a coefficient of expansion which differs only 
very slightly from that of the ceramic material used for the discharge vessel. A disadvantage 
is, however, that Nb is not resistant to halides. This implies that the lead-through element in 
the known lamp comprises at least a second part which can be exposed to halides during a 
longer period, and that the Nb must be fully screened off from the discharge space, for 

20 example in that it is coated with the sealing ceramic. A further complicating factor is that the 
second part which is allowed to be exposed to halides will have a coefficient of expansion 
which differs considerably from that of the ceramic wall material. Besides the disadvantages 
described above relating to the complicated construction of the known lamp, a further 
disadvantage is found to occur in practice in the form of an attack on the sealing ceramic by 

25 the halide present, so that after some time the Nb comes into direct contact with the halides 
after all and the lamp fails prematurely. 

GB 1435244 discloses a lamp in which a foil is sintered as a lead-through 
conductor between an end of a ceramic wall of a discharge lamp and a ceramic closing disc. 
Although a lead-through construction highly resistant to halides is possible per se in this 
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manner, it is necessary for such a construction to be completed during the manufacture of the 
lamp vessel, i.e. preceding the actual lamp manufacture during which the filling is added to 
the discharge vessel. This accordingly leads to a more complicated lamp manufacture, which 
is highly undesirable in general in a modem mass production process. 
5 A lamp is known from US 4277715 in which a closed coiled foil extends as a 

lead-through conductor through an end plug of a discharge vessel from the interior to outside 
the discharge vessel, connected thereto by means of mehing glass. The foil is provided 
around a ceramic rod. A disadvantage of such a coiled foil is that it is found to be practically 
impossible to keep the foil correctly positioned during lamp manufacture, so that a non- 
1 0 hermetic seal is obtained at the area of the lead-through conductor. 

The invention has for its object to provide a lamp of the kind mentioned in the 
opening paragraph which is of a simple construction and in which the risk of a premature 
failure owing to halide attacks is counteracted. 

15 According to the invention, a lamp of the kind mentioned in the opening 

paragraph is for this purpose characterized in that the lead-through element comprises a 
ceramic core which is connected in a gastight manner to the ceramic plug by means of 
sealing ceramic in a direct joint and which is provided with metal envelopes on either side of 
the direct joint, which metal envelopes are interconnected by means of a strip-shaped 

20 connecting part. 

An advantage of the lamp according to the invention is that the gastight 
closure with sealing ceramic is achieved as a direct joint between the ceramic wall and the 
ceramic core of the lead-through element. It is surprisingly found that the strip-shaped 
connecting part is entirely enveloped by the sealing ceramic while achieving a permanent 

25 adhesion and has no appreciable influence on the permanence of the lead-through 

construction, and thus on lamp life. A problem relating to the difference in coefficient of 
expansion is avoided in this manner. In a further improvement of the lamp according to the 
invention, the strip-shaped connecting part is provided with knife edges. This is found to 
promote strongly a good and permanent adhesion between the sealing ceramic and the strip- 

30 shaped connecting part. In an advantageous embodiment of the lamp according to the 

invention, the metal envelope is fastened to the ceramic core by means of sealing ceramic 
outside the discharge vessel. This has the advantage that the gastight sealing ceramic closure 
of the discharge vessel and an adhesive joint between the ceramic core and the metal 
envelope can be realized in a single operational step. 
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In a further advantageous embodiment of the lamp, the metal envelopes are 
interconnected on either side of the direct joint by means of tv^o strip-shaped connecting 
parts. One of the advantages of this is an improved stif&iess of the assembly of the metal 
parts vsrhich form the envelopes and connecting strips in the finished lamp. This is of major 
5 importance for a fast and reliable mass production of the lamp. Preferably, the two strip- 
shaped connecting parts are positioned diametrically opposite one another. This achieves 
both an optimum stiffness and an equally divided load on the lead-through in the operational 
state of the lamp. 

Preferably, the metal envelopes and their strip-shaped connecting parts are 
1 0 made of Mo, because this was found to be suitable as an electrical conductor as well as 

highly resistant to halides. In a preferred embodiment, the strip-shaped connecting parts have 
a joint vndih B of at least 0.25 O and at most 0.34 0, 0 being the circumference of one of the 
envelopes. Such a width is found to be an optimum for realizing on the one hand a good 
current conduction and a good stif&iess of the assembly of the metal parts which form the 
15 envelopes and cormecting strips in the finished lamp, and on the other hand is still small 
enough not to detract from the permanence of the gastight sealing of the lead-through 
construction. Preferably, the thickness of the envelopes and the strip-shaped connecting parts 
lies between 10 ^m and 200 |am. Given such a choice of thickness, it was found to be 
possible to manufacture the entire assembly of envelopes and strip-shaped cormecting parts 
20 from a pipe- or tube-shaped material, whereupon this can be passed over the ceramic core in 
a simple manner. A greater thickness increases the risk that the permanence of the lead- 
through construction becomes less reliable owing to the difference in coefficient of 
expansion. 

For realizing a good useful life of the gastight seal, it is desirable for the 
25 sealing ceramic to extend over a length of a few mm, preferably at least 3 imn, inside the 
ceramic plug. It is favorable when the sealing ceramic extends to over the metal envelope 
present in the ceramic plug, in particular if the lamp has small dimensions. 

An additional advantage of the lamp according to the invention is that the use 
of Nb is not necessary for current conduction outside the discharge vessel. This offers the 
30 possibility of operating the discharge vessel in the air. 

The metal envelopes on either side of the direct joint may have mutually 
different lengths. It is favorable, however, for reasons of production efficiency if the metal 
envelopes have the same length. 
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The above and further aspects of the invention will be explained in more detail 
below with reference to a drawing, in which 

Fig. 1 is an elevation of a lamp according to the invention, and 
5 Fig. 2 is a cross-sectional view of a discharge vessel of the lamp of Fig. 1 . 



Fig. 1 shows a metal halide lamp provided with a discharge vessel 3, which is 
shown in cross-section in Fig. 2 not true to scale, with a ceramic wall 3 1 which encloses a 
10 discharge space 1 1 containing an ionizable fiUing, comprising Hg, a quantity of Na halide, as 
well as Tl, Dy, and Ce halides in the case shown. Two electrodes 4, 5, made of W in the 
drawing, with electrode rods 4a, Sa and electrode tips 4b, Sb with a mutual interspacing EA 
are arranged in the discharge space. The discharge vessel has an internal diameter Di at least 
over the distance EA. 

15 The discharge vessel is closed off at one side by means of a ceramic plug in 

the form of a projecting plug 34, 35, in which a lead-through element 40, 50 is fastened in a 
gastight manner by means of a sealing ceramic 10, said element serving to provide an 
electrical connection between the electrode and a conductor outside the discharge vessel. The 
lead-through element 40, 50 comprises a ceramic core 41,51 which is connected in a gastight 

20 manner to the ceramic plug in a direct joint by means of the sealing ceramic 10 and which is 
provided with respective metal envelopes 42, 43 and 52, 53 on either side of the direct joint, 
which metal envelopes are interconnected by means of respective strip-shaped connecting 
parts 44 and 54. The metal envelope 42, 52 outside the discharge vessel is fastened to the 
ceramic core 4 1 , 5 1 by means of the sealing ceramic 1 0. The strip-shaped connecting part 44, 

25 54 is provided with knife edges 440, 540. The electrode rod 4a, 5a is connected to the metal 
envelope 43, 53 inside the discharge vessel with electrical conduction, for example by means 
of a spot weld. 

The sealing ceramic extends over a length of approximately 4 mm inside the 
ceramic plug to over the metal envelope 43, 53 which is present in the ceramic plug. 
30 The discharge vessel is surrounded by an outer bulb 1 which is provided with 

a lamp cap 2 at an end. A discharge extends between the electrodes 4 and 5 in the operational 
state of the lamp. The electrode 4 is connected to a first electrical contact which forms part of 
the lamp cap 2 via a current conductor 8. The electrode 5 is connected to a second electrical 
contact which forms part of the lamp cap 2 via a current conductor 9. 
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In a practical realization of the lamp described, the lamp is of the CDM 70 
type with a power rating of 70 W. The discharge vessel is closed off at both ends by means of 
a ceramic plug having an internal diameter of 780 ^m. The lead-through element which is 
fastened in a direct joint in the plug by means of sealing ceramic comprises a ceramic core of 
5 AI2O3 with a diameter of 450 |im which is provided with an Mo envelope at either end. The 
Mo envelope has an external diameter of 720 ^m. The two envelopes are interconnected by 
two Mo strips. Each strip has a width of 340 (im, which means that in total for both strips this 
accounts for approximately 1/3 of the circumference of the envelopes. The envelope outside 
the discharge vessel and the one present in the ceramic plug each have a length of 7 nrni. The 
1 0 thickness of the strips and of the two envelopes is 1 1 0 fxm, their length is S mm. 

The lamp described was switched off for inspection purposes after it had 
reached a life of 6000 hours of operation. The inspection showed that the sealing ceramic was 
slightly attacked at its surface facing the discharge space, but only such that the entirety of 
the lead-through element, the ceramic plug and the gastight interconnection was intact. 
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1 . A metal halide lamp provided with a discharge vessel with a ceramic wall 
which encloses a discharge space in which an electrode is arranged, which discharge vessel is 
sealed off by means of a ceramic plug in which a lead-through element is fastened in a 
gastight manner by means of a sealing ceramic, said lead-through element serving to form an 

5 electrical connection between the electrode and a conductor outside the discharge vessel, 
characterized in that the lead-through element comprises a ceramic core which is connected 
in a gastight manner to the ceramic plug by means of sealing ceramic in a direct joint and 
which is provided with metal envelopes on either side of the direct joint, which metal 
envelopes are interconnected by means of a strip-shaped connecting part. 

10 

2. A lamp as claimed in claim 1 , characterized in that the strip-shaped connecting 
part is provided with knife edges. 

3. A lamp as claimed in claim 1 or 2, characterized in that the metal envelope is 
15 fastened to the ceramic core by means of sealing ceramic outside the discharge vessel. 

4. A lamp as claimed in claim 1 , 2 or 3, characterized in that the metal envelopes 
are interconnected on either side of the direct joint by means of two strip-shaped connecting 
parts. 

20 

5. A lamp as claimed in claim 4, characterized in that the two strip-shaped 
connecting parts are positioned diametrically opposite one another. 

6. A lamp as claimed in claim 1, 2, 3, 4 or S, characterized in that the metal 
25 envelopes and their strip-shaped connecting parts are made of Mo. 

7. A lamp as claimed in claim 1, 2, 3, 4, 5 or 6, characterized in that the strip- 
shaped connecting parts together have a width B which complies with the relation 

0.25 O < B < 0.34 O, in which O is the circumference of one of the envelopes. 
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